Innovations such as credit scoring have increased the ability of banks to lend to distant business borrowers, which could expand the geographic market for small business loans. However, if this effect is limited to a few large banks, the market may become segmented and lending distance at local banks actually decrease. This paper, using a new data source and a spatial econometric model, empirically estimates the relationship between distance and commercial lending and how this relationship is evolving over time. We find distance is negatively associated with the likelihood of a local commercial loan being made and that the deterrent effect of distance is consistently more important, the smaller the size of the bank. We find no evidence that distance is becoming less important in the United States in recent years. In fact, the bulk of the evidence suggests that distance may be of increasing importance in local market lending.
Introduction
The geographic area over which banks are willing to extend credit has important implications for competition in bank lending and the application of antitrust policy. There is some evidence that improvements in information technology, most notably credit scoring, may have increased the ability of banks to lend to distant business borrowers. Such a shift could expand the size of a geographic market, but if this effect is limited to larger lenders, a possible consequence is that the market becomes segmented and that lending distance at more local banks actually decreases. This paper, using a new data source and a spatial econometric model, empirically estimates this relationship between distance and commercial lending and how this relationship is evolving over time.
A recent study by Petersen & Rajan (2000) uses the 1993 Survey of Small Business Finance (SSBF) to examine how the distance between borrowers and bank lenders have been changing over time and reports that average distances are increasing. There is reason to believe, however, that the phenomenon of increasing distance has not been uniform. In comparing data from the 1993 and 1998 SSBFs, Wolken & Rohde (2002) find that, while average distance between lenders and small business borrowers increased, median distances changed only minimally, suggesting that the phenomenon of increasing distance between lender and borrower may be occurring only at the extreme tail of the distribution.
Neither of these studies addresses the possibility that the technological advancements that led to these changes, most notably credit scoring, may have been adopted more fully by larger banks. Thus the increase in the average distance between borrower and lender may be the result of a small number of banks who, because of the new technology, have effectively become national or regional lenders.
Theories presented by Dell'Ariccia & Marquez (forthcoming) and Hauswald & Marquez (2002) suggest that greater competition by these distant lenders may cause local lenders to focus on the loans for which they have an informational advantage, and this may involve shorter, rather than longer, distances between these lenders and their borrowers. While a relatively uniform lowering of the costs of lending at greater distances for all banks would clearly imply a broadening of the geographic markets relevant to small business lending, a change in lending costs that applies to only a few large banking organizations could, because of these considerations, imply something quite different for antitrust market definitions and antitrust policy.
To examine whether the relationship between distance and small business lending has been increasing across the board, or whether it has evolved asymmetrically across lenders, we exclusively examine within-market lending, where we consider only loans from local banks to local businesses. This approach diminishes the effect of large banks that make loans nationwide, which may have driven the changes in average distance reported by Petersen & Rajan (2000) and Wolken & Rohde (2002) . Instead, our paper examines whether the changes in technology have been adopted by a wide enough spectrum of banks to influence not only national lending, but local lending as well. This paper analyzes a new source of data collected annually as a result of changes in the regulations implementing the Community Reinvestment Act (CRA), that provide detailed spatial information of the type needed to investigate within-market spatial characteristics of commercial lending. As a result of these regulatory changes, lending institutions above a modest size reported annually on the small business loans that they originate. Most importantly, the loan data is reported by geographic location of the borrower. This, combined with detailed information on the locations of the offices of lending institutions, makes it possible to calculate relevant distances between the lender and the borrower. A probit model is employed to estimate the likelihood of a bank making a loan to at least one firm in each census tract in the metropolitan area, given the identify of the bank, the number of small businesses in the census tract, and the distance between the center of the census tract and the location of the nearest branch of that bank. Because of the paucity of data available at the census tract level, we employ spatial econometric methods. Specifically, to account for unobserved variables that may be spatially correlated across census tracts, the probit is specified, as in McMillen (1992) , to allow for spatially dependent errors and to correct for the resulting heteroscedasticity. The results of this estimation procedure are used to test hypotheses relating to the role of distance in commercial lending and also to examine how that role has changed over time.
Using these data, we find that, even within areas generally considered to represent a local market, distance is negatively associated with the likelihood of a commercial loan being made.
Further, this deterrent effect of distance is consistently more important the smaller the size category of the bank. In other words, distance matters in explaining where a bank chooses to lend in a metropolitan area, and it matters more for smaller banks than for larger banks.
With respect to the changing importance of distance over time, the results of this study suggest that there has been no discernable increase in the distance between lenders and their local borrowers in the United States in recent years. In fact, the bulk of the evidence suggests that distance may be of increasing importance in local market lending. This finding is consistent with the theoretical predictions of both Dell'Ariccia & Marquez (forthcoming) and Hauswald & Marquez (2002) .
The plan of the paper is as follows. Section 2 summarizes the theoretical reasons why distance may be important in lending and reviews the empirical evidence, focusing on those 1 Hereafter, the term "MSA" will be used to refer to both MSAs and CMSAs.
studies that have specifically addressed how the relationship between distance and lending may be changing over time. Section 3 describes the estimation procedure employed to account for spatially correlated errors. Section 4 discusses the data used and Section 5 describes the results obtained. A final section summarizes the analysis and presents conclusions.
Literature
Studies have consistently demonstrated the importance of distance in the provision of banking services. Using data from the 1993 Survey of Small Business Finance (SSBF), Kwast, Starr-McCluer & Wolken (1997) report that 92.4 percent of small businesses use a depository institution that is within a distance of 30 miles. Furthermore, these authors find that the median distance between a small business and its lender is six miles or less for lines of credit, mortgage loans, equipment loans, motor vehicle loans, and other loans. The only traditional credit product that had a greater median distance was capital leases at 39 miles. Using more recent data from the Credit, Banks and Small Business Survey, conducted by the National Federation of Independent Business, Scott (2003) finds that in 2001, the average distance (measured in travel time) between a small business and its primary financial institution was 9.5 minutes, with a median of 5 minutes.
The theoretical literature has put forth two different rationales for why distance should serve as a deterrent to lending. The first, drawn from traditional models of spatial competition, is borrower travel cost. Prospective borrowers must incur travel costs to do business with a lender, in much the same way that is more commonly asserted for a depositor that chooses to do business with one depository institution rather than another. Papers by Chiappori, Perez-Castrillo & Verdier (1995) and Park & Pennacchi (2003) are examples of this type of rationale.
The second rationale, more specific to the case of commercial credit, concerns the advantage that proximity may give lenders in screening perspective borrowers and monitoring loans, particularly in the case of loans to small businesses. Lenders, lacking the "hard" information provided by detailed public financial statements typically available for large firms, have to rely on "soft" information informally collected through relationships between the lender and the borrower.
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The collection of this soft information is costly to the lender, as it may require multiple site visits by a loan officer to the small business or specialized knowledge of the local market in which the firm operates. Additionally, banks may acquire information on small firms through the provision of non-loan-related banking services, such as checking accounts that are most often provided by local suppliers. In these instances, a firm would be more likely to receive favorable loan terms from lenders in closer proximity to the firm, as close lenders would incur lower costs to gather soft information.
3 Almazan (2002) provides an example of this type of model.
Most directly applicable to the issues relating to how changes in the competitive environment might alter the relationship between distance and lending are the theoretical models of Dell'Ariccia & Marquez (forthcoming) and Hauswald & Marquez (2002) . If large banks have access to a cheaper source of funds (Kiser forthcoming) , this may allow these banks to extend loans to more distant markets, even though the large banks might be at an informational disadvantage relative to closer, local financial institutions. Dell'Ariccia & Marquez (forthcoming) provide a model of this type of situation and examine how the extension of credit in local markets might be affected by changes in either the cost advantages of the less-informed banks or in the degree of informational asymmetry among financial institutions. The authors show that greater competition from outside lenders will cause local banks to reallocate credit towards borrowers for whom the local lenders possess an informational advantage (an effect that Dell'Ariccia and Marquez term a "flight to captivity"). If proximity confers an informational advantage, this suggests that greater competition from outside lenders might result in local lenders reducing the distance over which they extend credit to businesses.
In a related paper, Hauswald & Marquez (2002) present a model that focuses on "informa-2 For a review of issues involved in small business lending, see Berger & Udell (1998) . 3 The importance of relationships in small business lending has received increasing attention in the academic literature in recent years. For a review of relationship banking see Boot (2000) .
tional distance" and its relationship to investments in information acquisition technology by lenders. An implication of their model is that, as competition increases, banks may respond by shifting their resources to loans involving greater informational proximity. If informational proximity translates to physical proximity, then a reduction in the distance between borrower and lender as competition increases is a possible outcome.
Together, the papers by Dell'Ariccia & Marquez (forthcoming) and Hauswald & Marquez (2002) suggest that the competitive changes brought about by technological changes in bank lending may have asymmetric effects on the relationship between distance and lending. In particular, while technological changes may lead some financial institutions to lend beyond their local markets, the resulting changes in the competitive environment might lead local lenders to restrict their lending activities to a smaller geographic area.
While these theoretical studies have established why distance would be important and how changes in the competitive environment might alter the importance of distance, very few studies have empirically examined the evolving relationship between distance and bank lending. One study by Petersen & Rajan (2002) examines how the relationship between distance and lending is changing over time. Using the 1993 SSBF, the authors conclude that the distance between small firms and their lenders is increasing over time and that this phenomenon is correlated with improvements in bank productivity. These findings were based on the "synthetic panel" that the authors constructed from the 1993 SSBF cross section, wherein the distance between borrower and lender is compared with the time at which respondents in the 1993 SSBF report the lending relationship began. A more direct comparison over time that examines more recent years was conducted by Wolken & Rohde (2002) , who compare results of the 1993 and 1998 SSBF surveys. They find that for small business loans in general, the average distance between the business's headquarters and the financial institution making the loan increased from 115 miles in 1993 to 244 miles in 1998, while the median distance increased from only 9 to 10 miles during the same period. It is clear that this sharp distinction between the mean and median changes is driven by a sharp increase in distance exhibited at the upper tail of the distribution. Decomposition according to type of loan reveals that this phenomenon has been particularly pronounced for capital leases and motor vehicle loans.
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A third study that addressed the relationship between distance and lending over time was conducted by Degryse & Ongena (2002) . In a paper that examines how the distance between a borrower and a lender affects the interest rate paid on loans from a large Belgian bank, the authors address the issue of whether the distances between borrowers and the bank have been changing over time. They conclude that the distance between the bank in their study and the European firms it served did not increase substantially between 1975 and 1997.
Taken together, the results of the first two empirical studies are consistent with the notion that there has been an increase over time in the distance between lender and borrower for "intermarket" loans, or loans made over longer distances. While this increase in distance may be the result of innovations in broad-based screening techniques, they provide little evidence of a trend in distances for more local, "relationship-driven" loans. Similarly, the results of Degryse and Ongena (2002) suggest that the trend in the importance of distance may not be occurring for all banks.
While it is possible that the innovations that have resulted in the rise of longer-distance "intermarket" loans may be at work to increase distances associated with shorter-distance, "intramarket" loans, this need not be the case. Indeed, the results of the existing empirical literature are not inconsistent with the predictions of Dell'Ariccia & Marquez (forthcoming) and Hauswald & Marquez (2002) relating to the asymmetric effects on the relationship between distance and lending.
The Empirical Model
This paper employs a probit model that allows for spatially-dependent errors and corrects for heteroscedasticity. The probability that a bank extends credit to a census tract is a function of the attractiveness of the commercial credit market conditions in that census tract. Attractiveness can affected by the demand characteristics of potential borrowers in that census tract, the ability of banks to reach potential borrowers in that census tract, the degree of adverse selection the bank faces, or other considerations. A bank, b, makes a loan to census tract c in year t if the latent variable L bct , which represents the attractiveness of the lending environment of the census tract to bank b, is greater than zero. This latent variable is assumed to follow a linear functional form given by
where u bct is a random normal disturbance term, β is a kx1 vector of coefficients, and X bct is a 1xk vector of explanatory variables reflecting the characteristics of the bank making the loan, the census tract into which the loans are made, and the interaction between the bank and census tract (such as the distance between the bank and the census tract).
The random disturbance terms are assumed to have a spatial autoregressive structure, so that u bct = ρ j w cj u bjt + bct , where ρ is a parameter indicating the strength of the spatially autoregressive process, w cj is a measure of spatial contiguity, and bct is an i.i.d. draw from a standard normal distribution. The parameter ρ therefore reflects the influence of unobserved characteristics of neighboring census tracts that are correlated across space, rather than the impact of observations across time.
Written in matrix notation, the model specification can be expressed as
and
W is the spatial weight matrix that describes the spatial pattern of the autoregressive process.
In this application w cj is equal to the proportion of census tract c s border that is shared with census tract j. If census tracts c and j are nonadjacent, then w cj is equal to zero. Following convention in the spatial econometrics literature, w cc is equal to zero.
5
The complex error structure in this model makes the use of direct maximum likelihood methods infeasible, so we employ the expectation-maximization (EM) algorithm, an iterative method of estimating β and ρ. 6 First, we begin with starting values ofβ andρ. Using these values, the expected value of the latent variableL bct is calculated, conditional on whether bank b actually was observed making a loan to census tract c in year t. New values ofβ andρ are then selected to maximize the likelihood function derived by McMillen (1992) ,
where ω i is the i-th eigenvalue of the spatial weight matrix. These values ofβ andρ are then used to update the expected value of the latent variableL bct . The EM algorithm continues this process until the change in the values ofβ andρ fall below a specified tolerance. 5 For a review of the use of spatial weight matrices in spatial econometrics, see Anselin (1998) or LeSage (1998) . 6 Amemiya (1985) provides an overview of the application of the EM algorithm to discrete choice models. 7 The tolerance used in the estimations reported in this paper was 10 −8 .
Data
The data on small business lending patterns are collected by the Federal Reserve Board to satisfy the Community Reinvestment Act (CRA). Under this act, independent lending institutions with total assets greater than $250 million, or institutions of any size if they are owned by a holding company with more than $1 billion in total assets, must report annually on the small business loans that they originate or hold. Both the number and volume of loans are recorded for each reporting bank for the census tract to which the loans were made.
Due to the large number of census tracts in the United States and the computational complexity involved in estimating a spatial probit model, a study that encompasses the entire United
States is not feasible. As a result, this study focuses on lending patterns in nine cities located throughout the U.S. 8 These cities were selected at random from the universe of MSAs and CMSAs with populations over 1 million. One city was selected from each of the nine census regions to make the sample geographically diverse. The MSAs selected include the cities of Atlanta, GA; Denver, CO; Indianapolis, IN; Kansas City, MO; Nashville, TN; Providence, RI; Rochester, NY; San Antonio, TX; and Seattle, WA. The complete names and code numbers of each of these MSAs are provided in Table 1 . CRA data were compiled for each of these MSAs.
Each of the CRA-reporting banks in each of the nine cities was checked against the FDIC's Institution Directory to determine if that bank had established at least one office within the MSA. For those banks with offices in the MSA, a list of addresses of each bank's branches in that MSA was compiled for each year. These addresses were then geocoded to the longitude and latitude coordinates of the branch address. Banks that were making loans within the MSA, but that did not have a local branch presence ("out of market lenders"), were excluded from the sample to focus exclusively on local market lending. Among loans made by CRA-reporting institutions, the share of loans made by within market lenders has fallen substantially over the time frame of this study. 9 This decline, which is shown in Table 2 , is demonstrative of the growing importance of out-of-market lenders. While the market share of the within market lenders has fallen in terms of number of loans made each year, market share in terms of loan volume (shown in Table 3 ) has been much more stable. In 2001, the most recent year of data, the within-market lenders examined in this study accounted for at least 80 percent of dollar volume of loans reported by CRA-reporting banks in each of the nine MSAs examined.
FIPS
For each MSA, the model was estimated using a panel data set consisting of census tract observations over the years 1997 to 2001. For each of the within market lenders, the log of the great circle distance (or "distance as the crow flies") between the centroid of each census tract and the closest branch of the bank in that MSA was calculated. Since this study is primarily interested in how the importance of distance is changing over time, the log of distance is also interacted with a linear time trend. To allow for the possibility that distance may differ in importance to banks of different sizes, both of these variables are interacted with dummy variables for medium (assets between $500 million and $5 billion) and large size banks (assets 9 The small business loans reported by financial institutions under CRA requirements include loans made through credit cards, and such loans tend to involve substantial distances between lender and borrower. Also, the loans of institutions not large enough to come under CRA reporting requirements tend to be more local. For both of these reasons, the share of CRA-reported loans made by within-market institutions will underestimate the true share of within-market non-credit card loans. Nonetheless, it is instructive to examine these observed shares. Table 3 : Market Share of Loan Volume by CRA-Reporting Institutions Operating within the MSA over $5 billion). Also, to account for bank-specific heterogeneity, bank-specific fixed effects are employed in each of the estimations performed.
Factors other than distance and bank characteristics -for example, the characteristics of potential borrowers in the census tract -are important in bank lending decisions. A considerable problem encountered in conducting analyses of bank lending at the a census-tract level is the lack of available data at that level. One source is Dunn & Bradstreet, which compiles data on the number of businesses located in each census tract in the United States over the time period of this study. The log of the number of firms is included as an indication of the strength of demand for loans in each census tract. In addition, to account for additional unobserved heterogeneity across census tracts, census-tract-specific fixed effects are employed in some of the model specifications. Table 5 lists and defines all variables used in the estimations reported in the succeeding tables. and the log of the distance from the centroid of each census tract to the nearest branch of the bank (LnD).
Results
Two alternative specifications were estimated to allow for the possibility that the importance of distance may be changing over time. In specification I, LnD is interacted with a linear time trend that is constant across banks. The second specification allows for the possibility that the changing importance of distance might differ across size category of financial institution by interacting LnD with separate linear time trends for small, medium, and large financial institutions.
To account for the possibility of unobserved heterogeneity across census tracts each of these two specifications was also estimated with and without time-invariant, census-tract fixed effects (TFE). In addition, to test the sensitivity of the model to the assumption of spatially-correlated errors, we also estimate probit models where the residuals are assumed to be independently distributed. The results of both the spatial and aspatial probits are qualitatively similar. While the discussion in the following sections focuses exclusively on the results from the spatial probit, the coefficients from both models are presented in the Appendix.
Specification I: Single Linear Time-Distance Trend
The estimations that included a single linear time trend on the impact of distance across size class of financial institution provide consistent results regarding the determinants of bank lending to census tracts. Table 6 provides a summary of the coefficients on LnF irms for the specification that includes a single linear time-distance trend for the cases in which tract fixed effects are included ("TFE") and not included ("No TFE").
For the estimations that do not include tract fixed effects, the coefficient on LnF irms is uniformly positive and highly significant in each of the nine MSAs. When census tract fixed effects are included, in which case identification of the effect of LnF irms comes from variations 11 Additional estimations that decompose the number of businesses into their one-digit SIC classifications were also performed. The results from these estimations are similar to the results reported here, though the collinearity among the SIC variables was such that many of the SIC coefficients had negative or inconsistent signs. The coefficients on the other variables were largely unaffected. To save space, these specifications are not reported in the paper, though they are available from the authors upon request. McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. in the number of firms over time, the effect is not as strong and statistically significant at the 1 percent level for only Atlanta, Denver, and Indianapolis. The results suggest, not surprisingly, that as the number of small businesses in a census tract increases, the probability of each bank extending credit to firms in that tract increases.
MSA
The coefficients on the log of distance are presented in Table 7 . Like the coefficients on the number of firms, these coefficients also tell a consistent story across the different specifications and MSAs. The coefficient on the baseline distance measure, LnD, is negative and highly significant in every case, implying that the greater the distance between a census tract and a bank's nearest branch, the less likely the bank will have extended a loan to a firm in that census McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. For eight of the nine MSAs, distance was less of a deterrent at medium-sized financial institutions than at small institutions, a difference that was statistically significant at the 99 percent level in each case. In the remaining MSA, Providence, distance was more of a deterrent at medium-sized institutions than at small institutions, though this difference was only significant in the estimation without tract fixed effects. At larger institutions, the deterrent effect of distance was lower than at either small or medium institutions across all nine MSAs for both the estimations with and without tract fixed effects.
With a single linear time-distance trend across bank size categories, the deterrent effect of distance in bank lending does not appear to be diminishing over time. The coefficients for the estimations involving spatially-correlated errors are summarized in Table 8 . The results presented in that table indicate that, if anything, the importance of proximity has been growing over time, though these results are not as clear as those for the number of firms or distance.
The time-distance coefficient (the coefficient on the interaction of T and LnD) is negative and significant at the 1 percent level for three cities (Atlanta, Nashville, and Providence), positive and significant for Indianapolis, and otherwise either insignificant or negative and significant only in the estimations without tract fixed effects.
No McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. While the results discussed above indicate the direction of the effects and trends examined, they provide little information about the degree to which these trends and effects are of economic importance. To determine the economic importance of distance and how rapidly its importance is changing, if at all, over time, marginal effects were calculated for distance and time. These marginal effects indicate the change in the probability of one or more loans being extended to a census tract that would result from a one mile increase in distance or from a one year increase in time.
These marginal effects are calculated for 2001 using the average values presented in the summary data (Table 4) as values for the explanatory variables. Furthermore, when calculating the probabilities used in calculating the marginal effects, we assume that the spillover effects from neighboring census tracts balance out, so that ρ j w cj u bjt = 0. All fixed effects are assumed to take on their average values across financial institutions and census tracts.
For estimations that include a single linear time-distance term, distance has a substantial impact on the probability that a financial institution extends credit to a census tract. The median marginal effects (across model specifications and MSAs) of distance are larger at smaller institutions than at larger institutions. Specifically, a one-mile increase in distance is associated with a 1.75 percentage point decrease in the probability of credit being extended to a census tract at small institutions, compared to decreases of 1.4 and 0.8 percentage points at medium and large institutions, respectively.
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While the coefficients on the time-distance trend variable provided a somewhat inconsistent indication of how distance is changing over time, the marginal effects provide a clearer view.
While individual marginal effects move in either direction, the median marginal effect of time is a decrease across each of the three institution size classes. A one-year increase corresponds to a decrease in the probability of a financial institution extending credit to a census tract of 0.12 percentage points at small institutions, 0.14 at medium institutions, and 0.07 at large institutions. While these results suggest that distance is becoming more of a deterrent to local bank lending, the magnitude of the increase in the deterrent is very small.
Specification II: Multiple Linear Time-Distance Trends
The results from the model specifications that allow for separate linear time-distance trends for each of the three institution size classes are presented in Tables 9 through 11. Table 9 presents the coefficients on LnF irms for both the estimations with and without census tract fixed effects. As was the case for the estimations with a single linear time trend, the coefficients on LnF irms from the estimations that omitted census tract fixed effects are all positive and significant at levels less than 1 percent. For the estimations that included tract fixed effects the results were positive and significant at the 1 percent level for three MSAs (Atlanta, Denver, and Indianapolis) and otherwise insignificant.
MSA
No McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. As with the coefficients on LnF irms, the coefficients on LnD in estimations with multiple linear time-distance trends tell a very consistent story (Table 10) . Indeed, the coefficients from the multiple time-distance trend estimations exhibit the same general pattern as the coefficients from the estimations where a single time-distance trend was estimated. Specifically, in all cases distance has a statistically significant negative impact on the probability that a bank will extend credit to a census tract. Furthermore, once again distance is less of a deterrent to bank lending at medium-sized institutions than at smaller institutions for every MSA but Providence. And in all cases distance has a greater deterrent effect at large banks than at small or medium banks. McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. While the coefficients on the time-distance trend variables exhibit a pattern that is similar to the results from the estimations that employed a single time-distance trend (Table 11) , the results vary across bank size categories and MSAs. For small banks, the time-distance coefficient was positive and significant at the one percent level for the Indianapolis estimations, negative and significant for Nashville, Providence, and the Kansas City estimation without tract fixed effects, and otherwise statistically insignificant and of mixed sign.
No TFE TFE LnD*T*S LnD*T*M LnD*T*L LnD*T*S LnD*T*M LnD*T*L Atlanta 0. McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. The results for medium and large banks were also more often negative when statistically significant, but again not uniformly. When significant, the time-distance effect among medium banks was negative for three cities (Atlanta, Nashville, and Seattle) and positive for one (Denver). Likewise, the time-distance effect among large banks was negative and significant across both specifications three times (Atlanta, Denver, and Providence) and positive once (Seattle).
Additionally, the time-distance effect for Indianapolis was positive and significant in the estimation without tract fixed effects and negative and significant in the estimation with fixed effects.
Marginal effects were also calculated for the estimations including multiple time-distance effects. These marginal effects exhibit a trend that is once again very similar to the results that were estimated for the case of the single time-distance trends. Specifically, the marginal effect of a one-mile increase in the distance between a bank and a census tract with characteristics equal to the sample means (presented in Table 4 ) is a decrease of 1.7 percentage points in the probability of extending a loan at small banks, 1.4 at medium banks, and 0.7 at large banks.
The marginal effect of a one-year increase in time are of similar magnitude to the results from the single time-distance trend results. The median effect of a one-year increase in time is an increase in the probability of a bank making a loan to a census tract of 0.06 percentage points for small banks, and decreases of 0.19 and 0.15 percentage points for medium and large banks respectively. These results suggest that any change that might be occurring in local bank lending patterns over time is relatively minor.
Neither the results for the single or multiple time-distance trend estimations support the finding that the deterrent effect of distance has been increasing over time for within-market loans.
In fact, to the extent that the results of the estimations performed as part of this study provide evidence of a trend across cities, it is more often the case that distance is becoming increasingly important in local lending, although the marginal effects for the time-distance variable, for both the estimations with single and multiple trends, suggest that any such changes are likely minor.
Conclusions
We employ annual CRA data over the period 1997 -2001 for nine different metropolitan areas in the United States to investigate the role of distance in within-market lending and how it has changed over time. A probit model that accounts for possible spatial correlation is used to estimate the likelihood of a bank making a loan to at least one firm in each census tract in the metropolitan area, given the identity of the bank, the number of small businesses in the census tract, and the distance between the center of the census tract and the location of the nearest branch of that bank.
We find that, even within areas generally considered to represent a local market, distance between bank and census tract is negatively associated with the likelihood of a commercial loan being made. Further, this deterrent effect of distance is more important, the smaller is the size category of the bank. In other words, distance matters in explaining where a bank chooses to lend in a metropolitan area, and it matters more for smaller banks than for larger banks.
The observed changes in the role of distance over the time period examined are not as robust across metropolitan areas or size categories of the banks. However, we do find that within a majority of the metropolitan areas examined, distances between borrower and lender became even more negatively associated with the likelihood of an observed commercial loan over time, consistent with the notion that, as competition increases from lenders located outside the market, local lenders reallocate resources toward loans in which they enjoy a locational advantage. I  II  III  IV  I  II  III McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. I   II  III  IV  I  II  III McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. I   II  III  IV  I  II  III McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. I   II  III  IV  I  II  III McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. I   II  III  IV  I  II  III McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. I   II  III  IV  I  II  III McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. I   II  III  IV  I  II  III McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. McMillen (1992) , the standard errors used to calculate the t-statistics in the estimations with spatially-dependent errors are conditional on ρ and so that the t-statistics overestimate the unconditional t-statistics. 
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